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1. This office action is in response to the communication 
filed on 04/13/2007 and the Interview on 05/25/2007. 

2. Claims 1, 4-7, 12, 14-39 [now as 1-32] are allowable over 
the prior art of record [claims 2-3, 8-11, and 13 have been 
canceled] . 

3. An Examiner's Amendment to the record appears below. 
Should the changes and/or additions be unacceptable to 
applicant, an amendment may be filed as provided by 37 C.F.R. 

§ 1.312. To ensure consideration of such an amendment, it MUST 
be submitted no later than the payment of the Issue Fee. 

EXAMINER'S AMENDMENT; 
IN THE CLAIMS; 

Please replace all prior versions of claims in the application 
with the current listing claims in the ATTACHMENT ; 



4. Authorization for this Examiner's Amendment was given in a 
telephone interview with Mr. Steven J. Gelman, Registration No. 
41,034 on 05/25/2007. 



< 
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Any comments considered necessary by applicant must be 
submitted no later than the payment of the Issue Fee and, to 
avoid processing delays, should preferably accompany the Issue 
Fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Dieu-Minh 
Le whose telephone number is (571) 272-3660. The examiner can 
normally be reached on Monday - Thursday from 8:30 AM to 6:00 
PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Scott Baderman can be 
reached on (571)272-3644. The Tech Center 2100 phone number is 
(571) 272-2100. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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ATTACHMENT : 



LISTING OF CLAIMS: 



1. (Currently amended) A method for providing continuous data protection, the 
method comprising the steps of: 

duplicating a sequence of writes made to a primary volume to a secondary volume, the 
sequence of writes to the secondary volume being in a sequential order based on a time of a write 
to the primary volume; 

mapping the writes between the primary volume and the secondary volume; and 

organizing the mapping of the writes into mapping data structures wherein the structures 
enable the primary volume to be rewound to any point in time , thereby enabling changes to the 
primary volume to be tracked between any two points in time . 



2.-3. (Canceled) 



4. 



(Previously presented) 



The method of claim 1 wherein a mapping data 



structure is used to selectively play back portions of the secondary volume. 



5. (Original) The method of claim 1 further comprising the step of merging 
mapping data structures together to create a new volume that is identical to the primary volume 
at a previous point in time. 
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6. (Original) The method of claim 1 further comprising the step of merging 
mapping data structures that have the same expiration policy to enhance system performance. 

7. (Original) The method of claim 1 further comprising the step of fading out 
data by merging the mapping data structures thereby freeing up blocks that are no longer used. 

8. - 11. (Canceled) 

12. (Previously presented) A system for providing continuous data protection, 
the system comprising: 
a host computer; 

a primary volume for storing a sequence of data written by the host computer; 

a secondary volume wherein the sequence of writes made to the primary volume are 
duplicated on the secondary volume, the sequence writes to the secondary volume being in a 
sequential order based on a time of a write to the primary volume; and 

a continuous data protection system configured to manage the duplication of writes to the 
secondary volume and to map data between the primary volume and the secondary volume using 
mapping data structures. 



13. (Canceled) 
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14. (Previously presented) The system of claim 12 further comprising a 
volume manager for mirroring writes to the primary volume and the secondary volume. 

15. (Original) The system of claim 14 wherein the volume manager is a software 
module running on an intelligent storage switch. 

16. (Original) The system of claim 14 wherein the volume manager is a software 
module running on a server. 

17. (Previously presented) The method of claim 1, wherein the mapping data 
structures are delta maps. 

18. (Previously presented) The method of claim 1, wherein the sequential order 
on the secondary volume is sequential in time. 

19. (Previously presented) The method of claim 1, wherein the sequential order 
on the secondary volume is sequential with respect to a storage location on the secondary 
volume. 

20. (Previously presented) The system of claim 12, wherein the sequential 
order on said secondary volume is sequential in time. 
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21. (Previously presented) The system of claim 12, wherein the sequential 
order on said secondary volume is sequential with respect to a storage location on said secondary 
volume. 

22. (Previously presented) The system of claim 12, wherein a mapping data 
structure is configured to keep track of changes to said primary volume between two points in 
time. 

23. (Previously presented) The system of claim 12, wherein a mapping data 
structure is used to selectively play back portions of said secondary volume. 

24. (Previously presented) The system of claim 12, wherein said continuous 
data protection system is further configured to merge mapping data structures together to create a 
new volume that is identical to said primary volume at a previous point in time. 

25. (Previously presented) The system of claim 12, wherein said continuous 
data protection system is further configured to merge mapping data structures that have the same 
expiration policy to enhance system performance. 

26. (Previously presented) The system of claim 12, wherein said continuous 
data protection system is further configured to fade out data by merging the mapping data 
structures, thereby freeing up blocks that are no longer used. 
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27. (Previously presented) 



The system of claim 12, wherein the mapping data 



structures are delta maps. 



28. (Previously presented) 



A method for continuously protecting data on a 



primary volume, comprising the steps of: 

creating an initial snapshot of the primary volume, the initial snapshot located on a 
secondary volume; 

duplicating a sequence of writes made to the primary volume to a write log on the 
secondary volume, the sequence of writes to the write log being in a sequential order based on a 
time of a write to the primary volume; 

determining whether a snapshot has been triggered; 

inserting a marker into the write log if a snapshot.has been triggered; and 

creating a mapping data structure from the write log, wherein the mapping data structure 
represents changes to the primary volume between two points in time, whereby the method 
continuously protects the primary volume from the time of the initial snapshot. 

29. (Previously presented) The method of claim 28, wherein the sequential 
order on the secondary volume is sequential in time. 



30. (Previously presented) The method of claim 28, wherein the sequential 

order on the secondary volume is sequential with respect to a storage location on the secondary 
volume. 
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31. (Previously presented) The method of claim 28, wherein the creating step 
includes converting the write log to a block-ordered mapping data structure. 

32. (Previously presented) The method of claim 28, wherein the mapping data 
structure is used to play back portions of the write log. 

33. (Previously presented) The method of claim 28, further comprising the step 

of: 

periodically merging mapping data structures from a time of a previous snapshot to the 
current time, whereby the merging step optimizes the mapping data structures. 

34. (Previously presented) The method of claim 33, wherein the merging step 
is performed according to a predetermined policy. 

35. (Previously presented) The method of claim 33, wherein the merging step 
is performed after a predetermined number of writes to the primary volume. 

36. (Previously presented) The method of claim 33, wherein the merging step 
is performed after a predetermined period of time. 

37. (Previously presented) The method according to claim 33, wherein the 
merging step includes merging mapping data structures having the same retention policy. 
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38. (Currently amended) A computer-readable storage medium containing storing a 
set of instructions for execution by a general purpose computer to provide continuous data 
protection , the set of instructions comprising: 

a duplicating code segment for duplicating that duplicates a sequence of writes made to a 
primary volume to a secondary volume, the sequence of writes to the secondary volume being in 
a sequential order based on a time of a write to the primary volume; 

a mapping code segment for mapping that maps the writes between the primary volume 
and the secondary volume; and 

an organizing code segment for organizing that organizes the mapping of the writes into 
mapping data structures wherein the structures enable the primary volume to be rewound to any 
point in time , thereby providing continuous data protection to the primary volume . 

39. (Currently amended) A computer-readable storage medium containing storing a 
set of instructions for execution by a general purpose computer to provide continuous data 
protection , the set of instructions comprising: 

a first creating code segment for creating that creates an initial snapshot of a primary 
volume, the initial snapshot located on a secondary volume; 

a duplicating code segment for duplicating that duplicates a sequence of writes made to 
the primary volume to a write log on the secondary volume, the sequence of writes to the write 
log being in a sequential order based on a time of a write to the primary volume; 

a determining code segment for d e termining that determines whether a snapshot has been 
triggered; 
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an inserting code segment for inserting that inserts a marker into the write log if a 
snapshot has been triggered; and 

a second creating code segment for creating that creates a mapping data structure from 
the write log, wherein the mapping data structure represents changes to the primary volume 
between two points in time, whereby the primary volume is continuously protected from the time 
of the initial snapshot. 



